ABSTRACT. Existence of a weak solution is established for the initial-boundary value problem for 
INTRODUCTION.
Let f be a bounded domain in R N with smooth boundary 9 and T a positive number. In this paper we shall be concerned with the following problem: Problem (1.1) may be proposed as a model for the electrical heating of a conductor resulted from Thomson's effect and Joule's heating; see [1] . In this situation, u is the temperature of the conductor and v the effective potential. Equation (1.1b) represents the conservation of charge, while (1.1a) says that there are two types of heat source involved in the heat conduction; the convective term in (1.1a) corresponds to Thomson's effect and the quadratic term in (1.1a) reflects Joule's heating.
If N 2,a 0, and a cl(ll) is such that 0 < m < .(s) _< ,s e R for some M _> m the existence of a weak solution is established for (1.1) in [2] . A result due to Shi, Shillor, and Xu [3] asserts that the assumption that N 2 and a cl(tt) in [2] can be eliminated.
The associated stationary problem of (1.1) was first considered in [1] [4] for a detailed description in this regard. Our method makes full use of the explicit nonlinear structure of our problem, which enables us to extract enough extra information to obtain an existence assertion. We refer the reader to [4] for more related works in this direction.
Finally, let us make some comments on notation. The letter c will be used to denote the genetic constant. When distinction among different constants is needed, we add a subscript {0,1,2 to c. Other notation conventions follow those employed in [5] and [6] . For 
Denote by V the product space wl'2(fl) xwl'2(fl) and v* its topological dual. Set E {(Ul,Vl) V:UllO u 0 and Vllo% q v0}. According to Poincar6's inequality, (2.13)
Combining (2.13) and (2.14) yields ,= II 2 / v,q= 2 -< ,(a ,2 ).
In view of (2.9), (2.10), and (2.15), we may assume that there exists a subsequence of {/c), still denoted by {/c}, such that v/c-,v weakly in wl'2(fl) and strongly in/;2(f), uk-u weakly in wl'2(f) and strongly in L2(K). 
This implies that
Then the theorem follows from taking k-c in (2.7) and (2.8).
Let f, H(z), u0,v0 be given as before. Consider the following problem: 
We conclude from (2.24) na (2.26) that
We calculate from (2.28) that for any E w'2(ft) f3 Lc(ft),
in the sense of distributions. Use this in (2.7) to obtain the theorem.
REMARK. In fact, we only need to assume that is bounded. Then we can always select a number c large enough so that O < m <c +l < M.
Also, if we know that u is bounded a priori, then there is no need to assume that O,a, are bounded above. In this sense, our hypotheses are much weaker than those in [1] . However, in the generality considered here it does not seem likely that u can be bounded. Now we are ready to prove an existence assertion for the following problem: [3] using a discretization technique. Let k6 n E {1,2 }. Set 6 T/n. For/: 1,2, n, denote by B(n k) the integral j. B(z,r)dr. Subsequently, (_ )6 we may generate a set of n pairs (u(nl),(n1)) (u(n),v(nn)) via the following iteration formula: 
For each n define -(x, t) by if (k-1)6 < <_ k6,k 1,2 n.
We deduce from (2.45) that
In view of (2.44), (2.37) and (2.38), we obtain that {n} is bounded in L2(O,T;W 1,2,(f)). This allows us to invoke Lions-Aubin's theorem to conclude that {'-n} is precompact in L2(QT). Use U(n t)-U(n k 1) as a test function in (2.45) Thus {un) is also precompaz:t in L2(QT).
There exists a subsequence of {n}, still denoted by {n}, such that strongly in L2(QT) and weakly in L2(O,T;W1,2(f)), and vn--.v weakly in L2(O,T;WI'2(f)). 
